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Reversib le geart rss drive 

Field of the invemttotsj 

The present invention relates to a reversible gearless drive having a one way 
locking operation and more partiadarly, though not exclusively, concerns a 
tool sim i la r in operation to a ratchet tool having a ratchet bar. 

Backgro und op the Inventtom 

A ratchet bar tool may be used for applying torque via an attached sqtiare 
drive and appropriate socket to a nut, bolt or screw (hereinafter referred to as 
a fastener) for the purpose of tightening or slackening the fetener. A ratchet 
bar is moveable relative to tte socket in one direction only. Motion between 
the ratchet bar and the socket in die opposite direction is prevented by a set 
of angular teeth, which co-operate with a resilient pawl so as to create a 
loddng naotion in one direction only and free movement in the opposite 
direction. This operation of die socket and festener via a ratchet bar is much 
more convenient in restrictive situations than the use of a fixed bar operated 
socket as dia:e is seldom a requirement to remove and reattach the socket 
operating the fastener. 
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Vadations of the ratchet bar are exhaxistive. Most mechanisms have more and 
more locking teeth etc. to allow a smaller angle between drive, reposition and 
drive, resulting in mechanisms that whilst the an^e between drive and 
reposition has been substantially reduced so has the amount of torque that 
can be safely applied to the ratchet bar without failiare. The increasing 
• iatricacies of die ratchet mechanisms have also resulted in devices less tolerant 
to dirt or corrosion. In further embodiments, the square drive is replaced by 
direct socket drives on fastener drives. 



Summary qp thr T^^ JVE^^TIONr 
It is an object of the present inveation to provide an improved oae way 
driving device. 

According to the present invention there is provided a one way drive 
comprising a flexible head having an aperture therein for loosely engaging a 
drive meaas, a handle mounted for pivotal movement about a pivot on the 
head, a moveable member mounted on the head for movement into and out 
of die aperture in the head, and cam means located on die handle for 
engaging the moveable member when die handle is pivoted, such engagement 
moving die moveable member into die aperture so as increasingly to ti^ten 
die flexible head about the drive means as more torque is appHed to die 
handle. 

The aperture in die flexible head is preferably circular for engaging a circular 
drive means, such as a spigot in a socket drive. This provided an reversible 
geariess drive version of a conventional ratchet bar, which will grip die spigot 
instandy when die handle is turned in die drive direction, yet will sHde relative 
to die spigot when die handle is turned in die reposition direction. When 
increasing torque is appHed to die handle die action of die mechanism is to 
increase die locking action as niore torque is applied. 



Descdbed hereinaftet is an embodiment of the present invention comprising 
a head portion adapted to engsige and apply torque to a variety of different 
fastener drives in order to operate fasteners- An appropriate socket square 
drive or listener drive is inserted into die head portion such that the drive 
portion mates widi the inner ring surfsice of the drcular head aperture. Prior 
to use the head portion is biased in the drive direction ia relation to the 
handle portion by a spring-loaded detent arrangement (hereinafter termed a 
resilient cam). When a festener is engaged and torque arm force is applied in 
a pre-deteroiined drive direction to die lever end of the handle portion, which 
is arranged to pivot around an axis pin via pivot points on die handle portion 
and pivot points on the head portion, die axis pin also mechanically holding 
die handle portion and die head portion togetiiei^ the torque ^rm force 
applied to the lever end of the handle portion is substantially increased by the 
mechanical advantage of the lever action and the resxaltant force acts t-hrmigh 
the cam means onto the base of a clamping shoe constituting the 
aforementioned moveable membei^ thus forcing the clamping shoe inwards 
onto the drive means and locking the drive means between tlie inner ring 
surface and the clamping sur&ce and the drive portion together. The torque 
appKed to the handle portion can then operate, the fastener. 



To prevent undue movement between tte drive means and die flexible dng, 
the clamping shoe can. have a resilient biaS towards die drive portion sustained 
by a resilient cam. The resiKent cam continuously exerts a resiHent spring 
pressure between die levered end of ihe handle and die base of the damping 
shoe usefully taking up any play between die handle portion, head portion, die 
clamping shoe and die drive meaos. The resiHent cam tends to propel the 
clamping shoe inwards towards die drive portion. 

In a ftirther embodiment of the present invention, the resilient cam acts 
dirougji die handle portion and axis pin onto die inner side waU of die head 
portion. The resilient cam(s) being positioned perpendicular to the handle 
portion at the point the lever end meets tihe levered end. 

When die head portion is biased in the drive direction relative to die handle 
portion, die resiKent cam is moved to a position off centre relative to the shoe 
base or in die case of die fiirdier embodiment, off centre relative to die at rest 
centre line. 



The resiHent cam dien tends to propel die handle portion in die drive 
direction and the drive cam is advantageously now resiHendy sprung -against 
the clamping shoe base. 




When the handle portion is operated in the reverse or reposition direction the 
degree of clamping between the inner dng surface and the drive means is 
substantially decreased enabling the flexible dng to rotate, reverse or 
reposition relative to tiie drive means. Also the resilient cam is further 
compressed ag^st the clamping shoe base. The strengtib of the resilient 
spring pressure exerted by the resilient cam is carefully chosen to prevent as 
£ai£ as possible any play between the drive portion, clamping shoe, head 
portion, handle portion and axis pin, yet not enough to prevent the clamping 
or locking action of the clamping shoe upon the drive portion being 
overcome allowing free movement in the reverse or reposition direction. 

The reversible geadess drive can thereby be used to dpive various types of 
novel sockets, square drives or fastener drives with considerable torque in one 
direction and can be convenientiy reversed or repositioned in the opposite 
direction. 

The amount of play between xise in the drive and reverse directions can for all 
practical purposes be negligible. The size of the head portion can be much 
reduced as compared to conventional ratchet drives, thereby allowing easier 
xise of the reversible geadess drive in restrictive situations. The change 



between drive and reverse or reposition directions can be achieved witiiout 
turning the device upside down as in any singje direction device or the use of 
an external direction lever or switch. As die drive portion can be an integral 
part of the novel socket or festener drive die overaU hei^t of the complete 
reversible gearless drive can be substantially reduced. 

The drive portion of the drive means can quickly and advantageously be 
withdravra or dropped out of die flexible ring by simply making die head 
portion parallel to die handle portion and if required urging the damping shoe 
against die resiHent cam so as to remove any clamping action fixwn die drive 
portion and aUow it to ftreely sUde firom die flexible ring. A release pin 
moveable in a slot can be provided for tiiis purpose and a retaining ring 
attached to die release pin can usefoUy be employed to engage into a retaining 
groove on die drive section of die drive means to ensure diat die drive section 
remains corcecdy positioned whilst being operated, yet can be quickly 
disengaged by the operation of the release pin. 

The invention also extends to a drive means having a circular cross - section 
drive portion or spigot enjoyable by the above-mentioned geariess driver. At 
rest, die inner ring surfece of die geariess driver and die clamping surfece of 
die clamping shoe are essentially circular and paraUeL The drive section of die 
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drive means is also dxcular and parallel and is able to rotate firedy with a 
m i ntmnm of play within the flexible ring when the handle is not torqued. The 
damping shoe can move lengthwise within tihe confines of a shoe slot within 
the head portion. The resilient cam(s) can be extended or compressed within 
a resilient cam recess within the levered end betweoi the ddve cams or as ia 
the foriher embodiment at the point between the lever end and the levered 
end of the handle portion and if required throiig^ the axis pio. 



DESCigPTIQN OF THE DRAWINGS 

Embodiments of the invention will now be descdbed by way of example with 
reference to the accompanying drawings, in -vciiich: 

Fig 1 shows in perspective the reversible geadess drive biased in an 
anticlockwise direction and engaged on a type of fastener, the stud of the 
fastener protrading through the centre of die novel socket 

Figs. 2a and 2b illustrate in perspective top and bottom views of the 
reversible geariess drive biased in an anticlockwise direction. 

Figs. 3a, 3b and 3c show in profile different states of the reversible geariess 
drive without the drive portion within the inner ring sxarface. 

Figs. 4a, 4b and 4c show in section different steites of the reversible geadess 
drive witiiout die drive portion within die inner ring surface. Figs. 4a and 4c 
showing the reversible geadess drive biased anticlockwise (4a) and clockwise 
(4c) and the resilient cam being shown extended parallel to the handle portion 
and off centre on die clamping shoe which is protruding into the inner ring. 
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Figs. 5a, 5b and 5c show the reversible geadess drive as ia Figs 4a, 4b and 4c 
but in perspective. 

Figs 6b and 6c show in section a furdier embodiment of the present 
5 invention whereby the resilient cam (5) is shown in Figs. 6a and 6c extended 
from the confines of the resilient cam recess (3d) p«pendicular to the handle 
* portion (3) against the head portion inner side wall (2h). Fig. 6b illustrates the 
resilient cam (5) compressed by the inner side wall (2h). 

10 Fig. 7 illustrates a dismantled reversible gearless ddve. 

Fig. 8 shows a reversible gearless ddve, a novel socket and a release pin. 

Figs. 9a throu^ to 9h illustrate several variations of novel sockets, square 
15 drives and other fastener drives. 

Fig. 10 shows in Fig. 10a the reversible geariess drive in perspective with a 
retaining pin shown on the clamping shoe, and in Fig. 10b the reversible 
gearless drive in section with a retaining pin shown on the clamping shoe. 



Fig. 11 shows the revexsible geadess diive in perspective with a novel socket 
within the inner ring surface, the novel socket (also shown ia top and bottom 
perspective views) being retained within the inner ring surface by a release pin 
retaining dng within a retaining groove. 

Figs. 12a, 12b and 12c illustrates the further embodiment of the reversible 
geadess drive (1) wherein die drive means (4) are removed. In Fig. 12a and 
12c, the clamping surfice (7c) of the clamping shoe (7) protrudes into the 
inner ring (2i). Fig. 12b shows the reversible geadess drive (1) at rest the 
clamping shoe (7) withdrawn into the shoe slot (2c). 

Figs. 13a, 13b and 13c illustrate the further embodiment of the reversible 
geadess drive (1) wherein Figs. 13a and 13c there are sockets (8) within the 
inner ring (1). Fig. 13b shows a square drive (9) fitted within the inner ring. 



Referentce numerals op the embodiments 

With lefefeace to the ckawings various embodiments -will be ffven reference 
numerals. 
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DESCRIPT TOlSr OF Tmz EMBODIMRNTfi 



The embodimeats of the present invention wiU now be described with 
refetence to the drawings. In various embodiments and corresponding 
drawings like reference numerals will be used to indicate like features. 

Referring now to die drawings, die reversible gearless drive (1) consists of a 
bead portion (2) with a flexible ring (2a) widi an inner ring surfece (2b) and a 
shoe slot (2c) contained within the side wall (2g) having an inner side wall 
(2h). A handle portion (3) is mechanicaUy connected by an axis pin (6) to the 
head portion (2), the handle portion (3) swivelling within a handle slot (2f). 
The handle poidon (3) consists of a lever end (3a) and levered end (3b), drive 
cams (3c), pejpendicular centce line (3e) and a resiKent cam recess (3d). The 
drive portion (4) within the flexible ring (2a) is clamped when used in the 
drive direction (D) by a damping shoe (7) operated by the appropriate drive 
cam (3c) acting on the base (7b) of the clamping shoe (7) within the shoe slot 
(2c). Moving the clamping surface (7c) against die drive portion (4) causes the 
flexible ring (2a) to flex thereby increasing the inner ring surfece (2b) area in 
intimate contact widi the drive portion (4) and clamping and locking tbe drive 
portion (4) within die flexible ring (2a). The torque appHed to the handle 
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pcMtion. (3) is now all traosinitted to the socket (8), square drives (9) or 
fastener drives (12) in order to ddve a fastener (10). 

The reversible gearless drive (1) in use is first biased in the ddve direction (D) 
.wherein the resilient cam (5) is positioned on the right hand side of the base 
(7b) centre line (7a) when the ddve direction (D) is clockwise. The resilient 
cam (5) is positioned on the left-hand side of the base (7b) centre line (7a) 
when the dri\re direction (D) is anti-clockwise. The resilient cam (5) 
preferably ccmsists of a ball bearing (5a) and compression spring (5b) ficeely 
moveable within a resilient cam recess (3d) within the handle portion (3) and 
within a resilient cam recess (6a) within tlie axis pin (6). In a further 
embodiment of the present invention, the resilient cam (5) and resilient cam 
recess (3d) are positioned between the lever end (3a) and levered end (3b) on 
the centre line (3c) perpendicular to tlie handle portion (3). In the reverse or 
repoation direction (R), the resilient cam (5) takes up any play between the 
head portion (2), handle portion (3), axis pin (6) and clamping shoe (7). In 
order to conveniently remove the ddve portion (4) firom the confines of the 
flexible dng (2a) there can be provided a release pin (11) operated witliin a 
release pin slot (2e) and retained within the release pin hole (7d) within the 
clamping shoe (7). To ke^ the ddve portion (4) in its optimum position 
relative to the inner dng sur&ce (2b), the release pin (11) has a retaining dng 



15 . 

(11a) which can engage and disengage -with a correspondbg retaining groove 
(8a) on the novel socket (8), square drive (9) or festener drive (12). 
Alternatively, they may be retained ^thin the flexible ring (2a) by a retaining 
pin (7e) on the clamping surfece (7c) of the clamping shoe (7). The novel 
socket (8) preferably has a through - hole (8b) to usefoHy allow the stud or 
threaded portion of a festener (10) to protmde through the cenfare of the 
novel socket (8). 

The inner surface (2b), die gripping surface of the drive portion (4) and the 
clamping surfece (7c) of the clamping shoe (7) are preferably all a fine smooth 
finish. 

Preferably, the axis pin (6) is retained by known means within the handle 
portion (3) . whilst allowing the head portion (2) to pivot freely in relation to 
the handle portion (3) without undue play. 

The reversible geariess drive (1) comprising head portion (2) is adapted to 
engage and apply torque to a variety of different festeners drives (12), (9) and 

(8) in order to operate fasteners (10). The appropriate socket (8), square drive 

(9) . or festener drive (12) is inserted into the head portion (2) such that die 
drive portion (4) mates with die inner ring surface (2b). Prior to use the head 




portion (2) is biased ia the drive direction (D) in relation to the Tpandle portion 
(3). .When a festener (10) is engaged and torque arm force is applied in a 
predetermined drive direction (D) to the lever end (3a) of the handle portion 
(3), the handle pivots arotind die axis pin (6) via pivot points (3d) on die 
5 handle portion (3) and pivot points (2d) on the head portion (2), the axis pin 
(6) mechanically holding the handle portion (3) and the head portion (2) 
together. The torqiie arm force applied to the lever end (3a) of the handle 
portion (3) is substantially increased by die mechanical advantage of the lever 
action and the resull^t force acts throtig^ die appropriate drive cam (3c) on 
10 to die base of the clamping shoe (7). This forces tiie clamping shoe in\^ds 
onto the drive portion (4), thereby locking the drive portion (4) between the 
inner ring surfece (2b) and the damping surfece (7c) of die shoe (7). The 
flexible ring (2a) of the head portion (2) flexes to allow the inner ring sxirfece 
(2b) to maximise its gripping surface on the drive portion (4). This damping 
15 and locking serves to lock the flexible ring (2a), damjang surfece (7c) and 
drive portion (4) together. The torque applied to the handle portion (3) can 
dien be useflilly used to operate die festener (10). To usefully prevent undue 
slippage between the drive portion (4) and the flexible ring (2a) the damping 
shoe (7) has a resilient bias upon die drive portion (4) which is sustained by 
20 the resilient cam(s) (5). 



When the head portion (2) is biased in the ddve direction (D) relative to the 
handle portion (3) the resiHent cam (5) is moved to a position off centre 
relative to the shoe base (7b) or in the case of the furdier embodiment off 
centre relative to the at rest centre line (6b). The resiHent cam (5) then tends 
to propel the handle portion (3) in the drive direction (D) and the drive cam 
(3c) is advantageously now resiKentiy sprung against the clamping shoe base 
C7b). When die handle portion (3) is operated in die reverse or reposition (R) 
direction, the degree of damping between die inner ring surfece (2b) and the 
drive portion (4) is substantially decreased thereby enabling die flexible ring 
(2a) to rotate, reverse or reposition relative to die drive portion (4). 

The resilient cam (3c) continuously exerts a resilient spring presstire between 
die levered end (3a) of die handle (3) and die base (Jh) of die clamping shoe 
(7), usefcilly taking up any play between die handle portion (3), head portion 
(2), die clamping shoe (7) and die drive portion (4). The resiHent cam (5) 
tends to propel the clamping shoe (7) inwards towards the drive portion (4). 
When die levered end (3b) of die handle portion is operated in die reverse or 
reposition direction (R) die resiHent cam (5) is fiirdier compressed against die 
clamping shoe base (7b) or in die case of die furdier embodiment against die 
irmer side wall (2h). The strengdi of die resiHent spring (5b) pressure exerted 
by the resiHent cam (5) is cacefuUy chosen to prevent as far as possible any 
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play between the drive portion (4), damping shoe (7), head portion (2), handle 
portion (3) and axis pin (6), yet not enough to prevent the clamping or locking 
action of the clamping shoe (7) upon the drive portion (4) being overcome so 
as to allow free movement in the reverse or reposition direction. 

The reversible geariess drive (1) can thereby be used to drive various types of 
novel sockets (8), square drives (9) or fastener drives (12) with considerable 
torque in one direction (D) and to be conveniently reversed or repositioned 
(R) in the opposite direction. 

The amount of play between use in die drive (D) or reverse (R) directions is 
for aU practical purposes negligible. The size of the head portion (2) is much 
reduced allowing easier use of the reversible geariess drive (1) in restrictive 
situaitions. The diange between drive (D) and reverse or reposition (R) 
directions can be achieved without turning the device upside down as in any 
single direction device or the requirement of an external direction lever or 
switch. As the drive portion (4) can be an integral part of the novel socket (8) 
or festener drive (12) the overall hei^t of the complete reversible geariess 
drive (1) is substantially reduced. 
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The drive portion (4) of the novel socket (8), square drive (9) or fastener drive 
(12) can qmckly and advantageously be withdrawn or dropped out of the 
flexible ring (2a) by centralising, the handle portion (3) relative to the head 
portion (2) and if fitted moving the release pin (11) witiiin the release pin slot 
(2e). This detents the clamping (7) and compresses the resiHent cam (5) so 
removing any clamping action firom the drive portion (4) and allowing the 
drive portion (4) to fireely sUde from the flexible ring (2a). A retaining ring 
(11a) attached to the release pin (11) can usefbUy be employed to engage into 
a retaining groove (8a) on the drive section (4) of the novel socket (8), 
fastener drive (12) or square drive (9) to ensure tiiat Hie drive section (4) 
remains correctly positioned whilst being operated and yet can be quickly 
disengaged by the operation of the release pin (11). At rest the inner ring 
surface (2b) and the clamping surface (7c) are essentiaUy circular and paraUeL 
The complimentary drive section (4) is also circular and pacaUel, die drive 
section (4) being able to rotate freely with a minimum of play witliin the 
confines of the shoe slot (2c) within the flexible ring (2a). The clamping shoe 
(7) can move lengthwise within the confines of the shoe slot (2c) within the 
head portion (2). The resiHent cam (5) can be extended or compressed within 
the resiUent cam recess (3d) within the levered end between the drive cam or 
in the case of the further embodiment die resiUent cam recess (3d) is throu^ 




the axis pin lesilient cam recess (6a) and the centre line (3e) which 
perpendioalax to the handle centre line (3f). 



Claims 

1. A one way drive comprising a flexible head having an apertute therein for 
loosely engaging drive means, a handle mounted for pivotal movement 
about a pivot on the head, a moveable member mounted on the head for 
movement into and out of the aperture in the head, and cam means 
located on the handle for engaging die moveable member when the handle 
is pivoted, such engagement moving the moveable member into the 
aperture so as increasing^ to tighten die flexible head about die drive 
means as more torque is applied to the handle. 

2. A drive as claimed in claim 1., wherein die moveable member is slidably 
mounted on the head. 

3. A drive as claimed in daim 2., wherein die moveable member has a sur&ce 
which constitutes a part of die surfiice of die aperture in the head. 

4. A drive as claimed in any preceding claim wherein the cam means 
comprises a shoulder provided on at least one side of the handle, relative 
to a longitudinal axis of the handle, between the pivot and die moveable 
member. 
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5. A drive as claimed in daim 4., whereia die cam means comprises two 
shoulders one oa each side of the handle. 

6. A drive as claimed in any preceding claim, wherein the cam means 
comprises a resilient cam including a ball bearing and spdng means located 
in a recess in die handle. 

7. A drive as daimed in claim 6., 'wherein the recess which receives the spring 
means ejrtends into the pivot about which the handle is pivotable. 

8. A drive as claimed in daim 6 or 7, Mpherein the recess which receives the 
ball bearing and spring means lies coaxial with the longitudinal asds of the 
handle. 

9. A drive as claimed in daim 6, 7 or 8, wherein the spring means comprises a 
compression spring. 

10. A drive as claimed in any preceding claim, induding an elongate slot in the 
head, a retaining pin located in the slot for retaining festening means 
within the aperture in the head 



11. A drive as daimed in claim 10. including a retaining dng located between a 
head of the retaining pin and head of the geadess drive. 

12. A drive as claimed in daim 10 or 11, wherein die retaining pin is slidable 
along the slot for engaging or releasing festening means in the aperture of 
the head of the geariess drive. 

13. A drive as claimed in any preceding claim, wherein the festening means 
comprises a J^tener as already mentioned beforehand. 

14. A drive as claimed in any of the claims 1 to 12, wherein the fkstening 
means comprises a drive socket mounted in the geadess ddve for engaging 
a fastener as already mentioned beforehand. 

15. A drive as claimed in any of the claims 1 to 9, comprising a detent 
projecting outwardly firom the moveable member into the aperture in the 
head so as to engage in a groove in fastening means located in the aperture 
in the head of the geariess drive to retain the fastening means in the 
aperture. 




16. A ddve as daimed in any preceding daim wherein die aperture in die head 
is circular. 

17. Drive means for use widi a ddve as claimed in any of die preceding claims. 

5 

18. A geadess ddve device subsfantialty as mentioned hereinbefore described 
with reference to, and as illustrated in Figs. 1 to 8; or Figs. 9 to 13 of tiie 
accompanying drawings. 

10 19. Ddve means comprising a circular - section spigot extending coaxially 
from a tool engageable with fastening means. 



20. Drive means as clainied in claim 19 and substantially as herein described 
with reference to tJie accompanying diawings. 
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Abstract 

A REVERSTBT.TC fiRA RLEsS nRTyT i; 



A head portion (2) and handle portion (3) pivot around an axis pin (6). The 
head portion (2) is first biased in the required (D) direction bias being 
sustained by the resiHent cam (5) being over the damping shoe (7) centre line 
(7a). When torque is appHed in die drive direction (D) to the levered end (3a) 
the resultant forces acts througjh the pertinent cam (3c) on die levered end 
(3b) forcing the clamping shoe (7) in\rards locking the inner surfece (2b) and 
clamping surface (7c) onto die drive portion (4) of a socket (8) or circular 
drive (9) in order to operate a festener (10). A spring cam (5) takes up any 
pky between the handle portion (3), head portion (2), axis pin (6), clamping 
shoe (7) and drive portion yet compresses suffidentiy to allow the reversible 
geadess drive (1) relative to the drive portion (4) to be repositioned (R). The 
clamping shoe (7) is a sfiding fit within the shoe slot (2c) can be conveniendy 
.PP^ted against die resiHent cam (5) by a rdease pin (11) widtin an 
appropriate slot (2e). 
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